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[Description of the Prior Art] A liquid crystal 
display (LCD) includes various printed circuit boards. 
Essential components for the liquid crystal display, such 
as a power source and a control circuit for controlling an 
electric signal, are mounted on the printed circuit boards. 
Grounds are formed on these printed circuit boards and are 
connected to an electrically conductive enclosure (referred 
to as a frame hereinafter) so as to establish grounding. 
The grounding contributes to reducing an electromagnetic 
interference (EMI). The prototypes of the printed circuit 
board are observed for the optimization of the ground 
connection between the printed circuit board and the frame. 
Depending on the observation, all or part of the ground 
connection through a conductive pattern between the printed 
circuit board and frame is necessarily insulated. (a) In 
case that the printed circuit board is attached to the 
frame by using metallic screws, resinous screws are 
employed in replace of metallic ones for insulation of 
ground connection. (b) Otherwise, another printed circuit 
board having a different conductor pattern separated 
between the ground connection and the screw holes of 
through-holes is prepared. The resinous screws, however, 
cannot preferably be employed for coupling the printed 
circuit board to the frame for some reasons. (i) The 
resinous screws are less strong as compared with the 
metallic ones. The threads of the resinous screws can thus 
easily be squashed particularly when an electric driver is 
utilized to screw them. (ii) The resinous screws are 
expensive. (iii) The various shapes or sizes of the 
resinous screws are required for coupling the printed 
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circuit board. This results in the less efficiency in 
coupling the printed circuit board. The possibility of 
failure in coupling the printed circuit board by workers 
also increases particularly in the case that both metallic 
and resinous screws are employed at the same time. The 
usage of the resinous screws is not basically preferable 
for mass production. The metallic screws are thus 
preferably employed for coupling the printed circuit board. 
The printed circuit board and the frame are usually 
insulated from each other by separating the conductive 
pattern between the land for the screw hole and the ground 
of the printed circuit board accordingly. In this case, it 
is required to remake the printed circuit board or to 
prepare another printed circuit board. This leads to 
increase in development cost and/or longer development 
period. Fig. 4 illustrates a connector based on the Low 
Voltage Differential Signaling (LVDS) interface. The 
connector having a ground shielding mechanism is such as a 
type FI-WE-21P-HF produced by Japan Aviation Electronic 
Industry, Limited. A conductive outer shield of the 
connector is connected to reinforce pads 10 as shown in Fig. 
5, so that the conductive outer shield may be separated 
from the inner pins. The above ground of the frame 
(referred to as FG hereinafter) should be distinguished 
from a ground for signals (referred to as SG hereinafter) . 
When the FG and the SG are confused, resonance may occur 
based on capacitance between the frame and the printed 
circuit boards. At least one of the frame and the cable 
may serve as an antenna so as to increase unnecessary noise 
radiation. Assuming that the connector is used to a cable 
for transmitting of display signals from a system side to 
the liquid crystal display, only when a ground voltage of 
the conductive outer shield of the connector is stabilized, 
the connector is effective at shielding. On the other hand. 
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when the conductive outer shield is connected to all of the^ 
grounds of the circuit boards, the shielding effect may 
adversely affect on the connector or the liquid crystal 
display based on ground bouncing. Specifically, all of the 
reinforce pads 10 are electrically connected to via holes 
12 as shown in Figs. 8 and 9. The via holes 12 can be used 
for connection with patterns of other printed circuit 
boards. The ground bouncing means bouncing of electric 
potential resulting from current of IC switching, an 
electrostatic capacity on the printed circuit board, or 
noises due to an inductive load. According to these 
reasons , an EMI noise level is measured in respective 
products so as to take measures against the EMS by cut-and- 
try method- The optimization of the grounding on the frame, 
printed circuit boards and interface cable is necessary. 
When the ground of the printed circuit board is formed by a 
same conductive pattern in a same manner as shown in Fig. 
10, the optimization of the grounding can not be easily 
conducted . 
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Abstract of JP1 1352509 
PROBLEM TO BE SOLVED: To 
decrease the number of trial 
manufacture for substrates and to 
shorten the development cost and 
period by connecting a GND 
connection points to a casing on a 
circuit board and the GND on the 
circuit board, only via packaging of 
chip parts. SOLUTION: When chip 
part 1 is mounted to pads 2, a GND 
conductor patterns 4 on the circuit 
board are connected via screw hole 
land connection conductor patterns 3 
to screw hole lands 5 which are 
formed as through-holes. The metal 
screws used for these screw holes are 
connected to a frame, and the GND 
conductor patterns 4 are GND 
connected. If a frame GND(FG) 
connection by mounting of such chip 
parts 1 is made at all the connection 
points on the circuit board, the easy 
changing of the FG connection state 
by the choice on whether to change to 
mount or not to package the chip parts 
1 is made possible. Thus, the 
evaluation design for optimization of 
lowering the level of electromagnetic 
unwanted radiation noise (EMI) can be 
made easily. A 0 &Omega resistor is 
preferably used as the chip parts 1 . 
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